Key indicators: powder X-ray study; T = 293 K; mean (P-O) = 0.050 Å; R factor = 0.094; wR factor = 0.125; data-to-parameter ratio = 30.3.
Polycrystalline silver(I) decacalcium heptakis(orthophosphate), AgCa 10 (PO 4 ) 7 , was obtained by solid-state reaction. It is isotopic with members of the series MCa 10 (PO 4 ) 7 (M = Li, Na, K and Cs), and is closely related to the structure ofCa 3 (PO 4 ) 2 . The crystal structure of the title compound is built up from a framework of [CaO 9 ] and two [CaO 8 ] polyhedra, one [CaO 6 ] octahedron (site symmetry 3.) and three PO 4 tetrahedra (one with site symmetry 3.). The Ag + cation is likewise located on a threefold rotation axis and resides in the cavities of the rigid [Ca 10 (PO 4 
) 7 ]
À framework. It is surrounded by three O atoms in an almost regular triangular environment.
Related literature
For the structure of the mineral whitlockite, see: Calvo & Gopal (1975) ; Yashima et al. (2003) . For powder diffraction studies and Rietveld refinements of phosphate-based whitlockite-related compounds, see: Lazoryak et al. (1996); Morozov et al. (2000 Morozov et al. ( , 2002 ; Zatovsky et al. (2007 Zatovsky et al. ( , 2010 Zatovsky et al. ( , 2011 . For physical properties of these materials, see: Dou et al. Calvo & Gopal, 1975; Yashima et al., 2003) or whitlockite-related structures have attracted a growing interest due to their ferroelectric (Lazoryak et al., 2004) , nonlinear optical (Teterskii et al., 2005) or luminescent (Dou et al., 2011; Enhai et al., 2011; Zhang et al., 2011) properties. In the crystal structure of (I) four types of Ca sites (three in general positions 18b and one in special position 6a), three P sites (two in 18b one in 6a), ten O atoms (nine in 18b and one in 6a) and one Ag in 6a are present ( 
2011
) and the coordination numbers of the alkaline metal are six for Na and nine for Cs (Fig. 4(b,c) ). For the Ag atom, the Ag-O2 distance (3.15 (4) Å) significantly exceeds that of Ag-O10 (2.471 (15) Å) thus indicating that the coordination number should rather be described as [3 + 6] (Fig. 4a) 
Experimental
The title compound has been prepared by solid state reactions from a mixture of Ag 3 PO 4 , CaCO 3 and CaHPO 4 in the stoichiometric molar ratio Ag:Ca:P = 1:10:7. The starting components were finely ground in an agate mortar and then placed in a porcelain crucible. The thermal treatment has been carried out in two steps. The first one included preheating to 873 K to decompose the carbonate and calcium hydrogen phosphate. After that, the mixture was annealed at 1173 K for 20 h. The final product was a white powder.
Refinement
Structure refinement was performed using KCa 10 (PO 4 
Figure 1
The asymmetric unit of the structure of compound (I).
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Figure 2
The environment of the four different Ca sites (violet plane corresponds to Ca2 sites, the green plane to Ca3 sites and the blue plane to Ca4 sites) and the Ag + cation in the structure of (I). PO 4 groups are represented as purple tetrahedra.
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Figure 3
The coordination environment of the Ag + cation. [Symmetry codes:
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Figure 4
Comparison of the coordination environment of M I in the series MCa 10 (PO 4 ) 7 ; a) M = Ag; b) M = Na; c) M = Cs.
Figure 5
Rietveld refinement of AgCa 10 (PO 4 ) 7 . Experimental (dots), calculated (red curve) and difference (blue curve) data for 2θ range 9-72°. 
